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 أهمية من له ِلما الصناعية التطبيقات من الكثير إليه تحتاج أمر الَخَزانات داخل السوائل مستوى  في التحكم إن
 .والشركات المصانع داخل االنتاجية الدورة إنجاح في بالغة
 وذلك وانخفاضه، ارتفاعه حيث من َخزان داخل سائل مستوى  في تحكم نظام تصميم إلى تهدف الورقة هذه
 بضبط ذلك ويكون  السائل، بتصريف الخاص الصمام في التحكم وكذلك الَخزان، تعبئة ِمضخة في بالتحكم
التي تحدد مستوى السائل المطلوب داخل الخزان، وذلك من خالل لوحة  (set points)لنقاط التحكم  المستخدم
 ال ، حيث يتم ضبط أدنى مستوى وأعلى مستوى للسائل، بحيثfront panelالتحكم الموجودة ضمن محتويات 
 السائل لمستوى  الفعلية مقارنة القيمة األدنى، ويتم المستوى  عن ينخفض وال االعلى المستوى  عن السائل يرتفع
 الخزان داخل السائل مستوى  قراءة يتم حيث اونو، االردوينو متحكم مع نقاط التحكم باستخدام الَخزان داخل
 للِمَضخة المناسب االمر إلصدار االردوينو متحكم إلى القراءات تلك وإرسال  حساس التراسونيك باستخدام
يوفر نظام التحكم امكناية التحكم في زمن إعادة تشغيل المضخة بعد توقفها عند  .والغلق الفتح حيث من والصمام
امتالء الخزان، بحيث ال تعمل المضخة فورا عندما يقل مستوى السائل عن المستوى األعلى المطلوب، بل تكون 
لكون السائل يعمل خاللها الصمام فقط، وذلك لتجنب استمرار المضخة في التشغيل وااليقاف هناك فترة زمنية 
 .خالل زمن قصير يرتفع وينخفض عن المستوى األعلى المطلوب
كذلك امكناية التحكم في زمن إعادة تشغيل الصمام بعد توقفه عند فراغ الخزان، بحيث ال يعمل الصمام فورا عندما 
ئل عن المستوى األدنى المطلوب، بل تكون هناك فترة زمنية تعمل خاللها المضخة فقط، وذلك يرتفع مستوى السا
خالل  لتجنب استمرار الصمام في التشغيل وااليقاف لكون السائل ينخفض و يرتفع عن المستوى األدنى المطلوب
 على الكود هذا وتحميل التحكم بنظام الخاص البرمجي الكود لكتابة فيو الب برنامج استخدام تم لقد .زمن قصير
 للسائل الفعلي المستوى  قراءة ِبالفعل تم حيث جيدة، النتائج وكانت عمليا النظام وتشغيل اونو اردوينو متحكم
 حاالت في والصمام المضخة وتشغيل فيو، الب برنامج في الموجودة التحكم لوحة على القراءات هذه وعرض
 مختلفة في الوقت المناسب.
 الدالة: نظام تحكم في مستوى السائل داخل الخزان، الب فيو، أردوينو.الكلمات 
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The control of the level of liquids inside the tanks is urgently needed by a lot of industrial 
applications, because it is very important in the success of the productive cycle in industrial 
fields. 
This paper aims to design a liquid level control system in a tank in terms of (height and low), 
by controlling the tank filling pump as well as controlling the fluid discharge valve by setting 
the user to the set points that determine the level of fluid required within the tank, through the 
control panel (front panel), where the minimum level and highest level of liquid has been set, 
So that the liquid does not rise from the top level and the same for the minimum level. The 
actual value of the liquid level inside the reservoir is compared with the control points using 
the Arduino Uno controller, liquid level are sensed inside the tank by using the ultrasonic 
sensor and send those signals to the arduino controller to issue the appropriate command of 
the pump and valve in terms of opening and closing. 
The Labview program was used to write the code for the control system as well as to load the 
code on the Arduino Uno microcontroller and to run the system in practice. The actual level 
of the liquid was actually was sensed and displayed on the control panel in the Labview 
program, where running the pump and valve in different cases in suitable time. 
Key words: liquid level control system, Labview, arduino. 
1. INTRODUCTION 
Liquid level measurement and monitoring systems have always pulled the attention of 
industry for its very important manipulated parameter of level, which finds many applications 
in various fields [4].The control of liquid level in tanks and flow between tanks is a basic 
problem in the process industries. The process industries require liquids to be pumped as well 
as stored in tanks and then pumped to another tank. Many times the liquids will be processed 
by chemical or mixing treatment in the tanks, but always the level of fluid in the tanks must 
be controlled and the flow between tanks must be regulated [2].various techniques based on 
different operating principles to measure the liquid level has been implemented in industrial 
applications, such as, mechanical, capacitive, inductive, acoustic, heating, visual, ultrasonic, 
or optical [3]. Most of the traditional measuring systems were designed and implemented by 
complicated hardware circuitry. It made the product expensive, with low functionality and 
with limited precision [5]. With the rapid development of modern software/hardware 
technologies, the intelligence and virtualization of instruments have become future 
developing directions for various laboratories and research institutions [2]. Using this 
approach the cheaper and more versatile measurement system can be developed [5]. 
LabVIEW software platform developed by NI (National Instruments) is a virtual instrument 
software platform based on graphical programming and using it to develop various 
instruments and virtual circuits has a unique features. It has a very rich and flexible user 
interface, can be combined with many programming languages, supports many network 
environments and is widely used in industrial control field, engineering projects of 
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measurement and simulation and so on. It uses software to implement hardware circuits and 
various instruments, so low cost, high flexibility and short project developing period make its 
practical value in engineering very strong [2]. an automatic control system to maintain water 
level in tank between two levels has been involved in [1], and it enables to switch ON-OFF 
pump as per the requirement of water by using microcontroller as well as LabVIEW to 
automate the process of water pumping in an over-head tank storage system and has the 
ability to detect the level of water in a tank by using float level sensor and Ultrasonic sensor 
and switch on/off the pump accordingly. In [8] a design procedure of a MIMO PID (Multi-
Input-Multi-Output Proportional–Integral–Derivative) control system for controlling level and 
temperature in a water tank plant was developed and the experimental results demonstrate that 
the designed controller is able to stabilize tank level and temperature simultaneously. IN [3] a 
system is based on an electromagnetic sensor for detecting water level by measuring the 
distance between water surface and the submerged part of the displacer of sensor was 
presented and the system was implemented by utilizing LabVIEW software. In [5] a prototype 
of a liquid level monitoring system based on float sensors, electromagnetic valve, Matlab and 
LabVIEW environment is developed for measuring liquid level accurately and accordingly 
maintaining the level of liquid close to the reference level and the flexibility of the designed 
system has been illustrated on a front panel of the developed virtual instrument.A new system 
developed would be highly flexible and easy in controlling the level using a virtual PID 
controller.  The conventional PID instrument has been replaced with a virtual controller to 
save time of manufacturing instrument, since the PID logic can be designed on LabView in a 
very short period, this PID controller is flexible and easy to use [ 6].In[2] liquid level control 
system has been designed using the virtual instrument as a developing method, LabVIEW as 
the developing environment and PID controller for control action of system. Simulated result 
in LabVIEW shows how system response is improved using PID controller parameters 
regulation of the level of liquid in a tank is a common industrial process control problem. The 
automatic liquid level control in a water tank has been studied and implemented in [7].The 
system consists of 5 major parts viz. tank, gate valve, and actuator, controller in LabVIEW 
and bubbler pressure sensor. Pressure sensor measures the water pressure or head at the 
bottom of the tank. A feedback signal sent to the solenoid actuator which controls the position 
of the gate valve. ON/OFF and PID controller implemented in LabVIEW interfaced with 
DAQ card. DAQ card has input/output module whose output ranges from 3-8 volts. Author 
compared PID and ON/OFF controller for accuracy. Author concluded that PID controller 
performed with least error as compared to the ON/OFF controller. A differential pressure 
silicone sensor has been used in [5]. Liquid density and liquid level are obtained with the help 
of two differential pressure sensors. Basic principle of the sensor is if a pipe is placed along 
the height of the tank with its top end sealed off, with rise or fall of water level, the pressure 
in the pipe will vary proportionally. This pressure change is measured and calibrated 
accordingly. 
2.  SOFTWARE DESIGN OF THE LIQUID LEVEL CONTROL SYSTEM 
The control algorithm of the presented system has been written by using Labview software 
and it can be divided into two parts:  
A. Front Panel Design of Liquid Level Control System 
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The front panel of LabVIEW is known as “panel” in short. It is a LabVIEW term for user 
interaction interface that contains two objects namely controls and indicators.  
The front panel of the level control system is shown in fig.1, which contains on/off control, 
Water tank which shows how to behave the fluid inside the tank, water level indicator which 
indicates the real time water level inside the tank, Water level chart which shows the set 
points and real time water level inside the tank, and set points which used to decide the high 
and low level of water inside the water tank, by changing the set points the water level inside 
the tank can be changed.  
 
Fig. 1 shows the front panel of the liquid level control system 
B. Program Diagram Design of Liquid Level Control System 
Based on system functional requirements and LabVIEW programming features of structured, 
decomposing the system functions gradually, program diagram is shown in figure. 2. 
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Fig. 2shows the program diagram of liquid level control system 
3. CONCEPTION OF A TRADITIONAL CONTROL SYSTEM 
In traditional control systems, the fluid level is controlled by two set points as shown in 
Figure (3), the high level set point (H) which expresses the highest required level, and the low 
level set point which expresses the minimum required level. 
 






Fig (3) shows the set points in traditional control system 
When the liquid level rises from (H), the pump stops working and the valve is turned on. This 
condition remains until liquid level reaches the level L, when the valve is turned off; the 
pump is turned on and so on. 
This control process does not provide the possibility of utilizing the reservoir content of the 
liquid until the liquid reaches the level (H) in which the pump is turned on and the valve is 
turned off as mentioned above. This causes complications for the production processes that 
need the tank content all the time.  
Water tank 
High level set point (H) 
Low level Set point (L) 
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The idea of this paper is to solve this problem so that liquid flow can be used all the time by 
actuating the valve and the pump together as long as the liquid level is in the range between H 
and L. When the fluid rises from level H, the pump is turned off but the valve is turned on 
only. From level L then the pump is turned on but the valve is turned off. 
Whereas, there is still a problem this if the fluid rises from level H and the pump stops 
actuated until the liquid drops from level H, the pump will be actuated again until the liquid 
rises from the H level and then stops working until the liquid drops from level H ,Then the 
pump operates and stops continuously. Once the fluid rises from level H, the pump stops, 
once the liquid is lowered from L level, the pump operates, all in a very short time, as there is 
nothing to prevent the pump from operating directly at low, the liquid is about the level H. 
This is exactly what will happen with the valve if the liquid falls off Level L, where it will 
operate and stop in a very short time. 
To solve this technical problem, other set points, H0 and L0, are identified as shown in fig 
(4). The liquid level is compared to prevent the pump from operating immediately after the 













Fig (4) shows the set points of the presented control system 
4. SCHEMATIC OF A NEW CONTROL SYSTEM 
When pressing the power switch, the liquid level inside the tank will be sensed using 
Ultrasonic sensor and the sensed signals will be sent to the Arduino controller to compare this 
reading which predefined set points by the user and issue the appropriate command to turn the 






First high level set point (H) 
First low level set point (L) 
)0(H Second high level set point 
)0(L level set point Second low 
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1- The H set point is adjusted with using the (First high level set point) knob. 
2- The L set point is adjusted with using the (First low level set point) knob. 
3- The H0 set point is adjusted with using the (Second high level set point) knob. 
4- The L0 set point is adjusted using the (Second low level set point) knob. 
The operation of the pump and the valve will pass in three cases as following: 
Case 1: Turn on the pump and turn off the valve 
This condition starts when the liquid level is below L and continues until liquid level rises 
from level L0. On the other hand, the pump operates and the valve is turned off in the X2 
period if the liquid rises inside the tank. This period ensures that the above problem Pump 
when the liquid is less than L and stops directly when it is higher than L, because the liquid is 
likely to drop from L level immediately after the pump stops, so the pump will remain on and 
off and the liquid level will not reach the required level. 
Case 2: Turn on the valve and turn off the pump 
This condition starts when the fluid level is higher than H and continues until the liquid level 
drops below H0. On the other hand, the valve operates and the pump is stopped in the X1 
period if the fluid falls into the tank. This X1 has the same function as X2. When the liquid is 
higher than H and stopped directly when it is less than H. 
Case 3: The operation status of the valve and the pump together 
This condition starts as soon as the liquid rises from L0 level. If the liquid rises inside the tank 
and continues as long as the liquid is below H then it stops and returns again if the liquid is 
reduced inside the tank once the liquid is below H0 and continues as long as the liquid is 
greater than the level L. 












Pump is switched on and 
valve is switched off 
Pump is switched on and 
valve is switched on 
Pump is switched on and 







Pump is switched on and 
valve is switched on 
Pump is switched on and 
valve is switched on 
Pump is switched off and 
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5. SIMULATION RESULTS AND DISCUSSIONS 
After the control system was designed and implemented in practice, the obtained results were 
good. The control system worked well and the liquid level was stable between set points. 
There are two modes of operations of the control system depending on the flow rate of liquid 
during the valve, and on the basis of these two cases the results can be divided into two 
situations: 
Case 1: When the flow rate of liquid through the valve is less than the flow rate of liquid 
through the pump. 
Figures (6a, 6b) show that the pump turns on while the valve is off, so the liquid begins to 
flow to the tank until it reaches the point L0, then the valve turns on. As the flow rate of the 
liquid through the pump is upper than the flow rate of the liquid through the valve, the liquid 
level will continue to rise inside the tank until the liquid level reaches H, then the pump turn 
off and the valve continues to work until the liquid reaches H0 .Then The pump turns on again 
and the liquid level rises again until the liquid level reaches H, then the pump turns off and 
repeats. The previous process keeps the liquid level remains in the range between H and H0. 
Note that the pump does not work immediately after the drop of liquid from the point H, but 
there is a period of range time from H to H0 can be adjusted by the user. 
 
Fig(6.a) illustrats the front panel and the simulation results of the presented system in case 1  
Figure (5.a) shows the operation status of the 
valve and the pump during the liquid drop 
Figure (5.b) shows the operation status of the 
valve and the pump during the rise of liquid   
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Fig(6.b) illustrates that the liqued level remains in range between H &H0 in case 1 
Case 2: When the flow rate of fluid through the valve is greater than the flow rate of fluid 
through the pump. 
Figures (7-a.b) show that the pump starts working while the valve is off and the liquid begins 
to flow to the reservoir until the liquid reaches the point L0. The valve and the pump work 
together. As the flow rate of the liquid is greater, the fluid level will begin to decrease within 
the tank the valve and the pump will continue to work together until the liquid reaches the L 
point. The valve stops working and the pump continue to operate until the liquid reaches H0. 
The valve then works with the valve until the liquid level reaches H. Then the valve stops 
working and the previous operation is repeated in the range between L and L0. It is noted that 
the valve does not work immediately after the height of the liquid from the point L, but there 
is a period of time from L to L0 can be adjusted to the user's desire, and this ensures that the 
sequence in the operation and stop the valve at the height of the liquid and drop from point L. 
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Fig(7.a) illustrats the front panel and the simulation results of the presented system in case 2  
 
Fig(7.b) illustrates that the liqued level remains in range between L &L0 in case 2 
 
 
6. Hardware implementation  
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Fig.8 illustrates the hardware configuration of the liquid level control system that has been 
designed in this research, which includes liquid tank, electrical valve, pump, ultrasonic 




 Fig (8) Process Hardware setup 
7. CONCLUSION 
The presented control system in this paper has been implemented and tested successfully 
using LINX interface for LABVIEW, the liquid level was stable in the range between 
adjusted set points all the time. 
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